LPS provides access to new fundamental observables: the diffraction cone and azimuthal asymmetries. Diffraction cone has a unique rise of B T from the exclusive limit to excitation of continuum M 2 ≈ Q 2 which is in striking contrast to experience with real photoproduction and hadronic diffraction. Azimuthal asymmetry is large and pQCD calculable at large β and can be measured with LPS. It allows testing of the pQCD prediction of L/T >> 1
Helicity components of diffractive DIS
The detection of leading protons p ′ from diffractive DIS ep → e ′ p ′ X gives access to several new observables: the diffraction slope B D which quantifies the impact parameter properties of diffractive DIS and new helicity structure functions. In this talk we report predictions 1 for the nontrivial β-dependence of the diffraction slope and suggest a new method 2 for measuring
for diffractive DIS based on the azimuthal correlation of the (e, e ′ ) and (p, p ′ ) scattering planes.
The differential cross-section of the diffractive process ep → e ′ p ′ X reads
where p ⊥ is the (p,p') momentum transfer, φ is the azimuthal angle between (e,e') and (p,p') scattering planes. We focus on theexcitation which dominates at large β. Following the technique developed in 3 , we find (for the kinematical variables see Fig. 1 ) The helicity amplitudes Φ 1 , Φ 2 equal
where
is the off-forward unintegrated gluon density. Following 3,4,5 we find
(4) where the pQCD hardness scale equals
In Eq. (4) we parameterize the small-p 2 ⊥ dependence by the diffraction slope B 3IP which comes from the proton vertex and gluon propagation effects (see Fig. 1c ). We emphasize that B 3IP depends neither on β nor flavor.
For excitation of heavy flavours we have the fully analytic results (for the discussion of twist-4 F T and
Azimuthal asymmetry and L/T separation
In contrast to the inclusive DIS where R = σ L /σ T ≪ 1, in diffractive DIS pQCD predicts 5 R D ≫ 1 for β > 0.9, despite the fact that F L is of higher twist. Because neither the proton nor electron energy will be changed at HERA, one must exploit the azimuthal asymmetry A
). The key observation is that both F LT and F T come from the aligned jet configurations and the LT /T ratio is model independent
Consequently, the measurement of A
D(4) LT
amounts to the measurement of
LT − 1. The predicted asymmetry is quite substantial in the interesting region of β ∼ 0.9 (Fig. 2) , can be measured with the ZEUS and H1 leading proton spectrometers and one can test the pQCD result R D ≫ 1 experimentally.
Peculiarities of the diffraction cone for diffractive DIS
The diffraction slope B D is defined by the formula dσ(ap → XY ) ∝ exp (−B D p 2 ⊥ ). The experience with diffraction of hadrons and real photons can be summarized as follows. One can write down an essentially model-independent decomposition B D = ∆B aX + ∆B pY + ∆B int in which ∆B int interaction (exchange) range, and ∆B aX and ∆B pY come from the (transverse) size of the aX and pY transition vertices. These contributions ∆B aX,pY depend strongly on the 
−2 is independent of the projectile a = p, π, K, γ. It has been argued 3 that in the triple-pomeron regime of diffractive DIS, β ≪ 1, one must find B D ≈ B 3IP ∼ 6GeV −2 , which has indeed been confirmed by the ZEUS collaboration 8 . Hereafter we focus on finite β, dominated by theexcitation, X = qq.
For diffractive DIS at finite β the excited mass is large,
V , hence the continuum is excited and naively one would expect ∆B γ * X ≈ 0, and B D ≈ B 3IP independently of β. Our principal finding is that this is not the case, ∆B γ * X is large and varies substantially with β.
Our results for the small-p 2 ⊥ of diffractive structure functions are given by Eqs. (6) . We focus on the transverse cross section which dominates at β < 0.9. The component ∆B γ * X comes from the term ∝ Fig. 3 .
The most striking prediction is the rise of B D when β decreases from β ∼ 1 to β ∼ In excitation of small masses, 4m
